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Amendments to the Specification 

Amendments are hereby made to the specification by way of a substitute specification. 
In accordance with 37 CFR. § 1.121(b)(3)(i), Applicant hereby instructs that the specification in 
the application prior to this amendment is to be replaced by the substitute specification that is 
supplied herewith in accordance with 37 CFR. § 1.121(b)(3)(ii). 

In accordance with 37 CFR. § 1.125(b), Applicant hereby states that the substitute 
specification includes no new matter. In accordance with 37 CFR. § 1.125(c), the substitute 
specification is submitted herewith with markings showing all the changes relative to the 
immediate prior version of the specification of record, and, an accompanying clean version 
(without markings) of the substitute specification is supplied herewith. 

Applicant further notes that the title of the application is changed to "VACUUM- 
PACKED DIAPER." 
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VACUUM-PACKED DIAPER 

This application claims priority of U.S. Provisional Patent Application No. 60/451,433, 
filed Mar. 4, 2003, which is hereby incorporated herein by reference. 

5 

BACKGROUND 

The present invention relates generally to disposable packaged diapers and related infant 
and incontinent adult care accessories. More particularly, the present invention relates to a 
reduced-size packaged diaper, and related infant and incontinent adult care accessories and kits, 

10 Diapers are generally a necessity for very young children and incontinent adults. 

Individuals incapable of controlling the release of bodily waste in a manner sufficiently reliable 
to enable the use of restroom facilities, and those caring for such individuals, typically need to 
carry extra disposable diapers and changing accessories. This is typically because it is difficult to 
predict when a diaper worn by an individual may need to be changed. Caretakers of babies and 

15 others requiring diapers often carry spare, clean diapers for this reason. 

Many of the following discussions and examples are directed to use of diapers in infant 
care. However, it will be apparent that many of the same considerations apply to use of diapers 
for non-infant, incontinent persons. 

Storage and carriage of clean diapers is often inconvenient. For instance, disposable 

20 diapers are generally rather bulky items not given to easy storage or carriage in a purse, pocket, 
or otherwise about the person. In addition, the problem can be acerbated in that diapers can be 
subject to expansion from the typically somewhat compressed state in which they are normally 
provided to consumers, especially in circumstances where the diapers are subject to contact with 
other items within a storage bag. For example, many disposable diapers are provided in a bi-fold 

25 configuration meant to minimize the space taken in storing the diaper. However, after being 
removed from their original packaging, bi-fold diapers often un-fold or otherwise expand to 
consume an even larger storage space. Thus, disposable diapers can become more bulky and 
difficult to carry than when in their nominal, packaged condition. 

In addition, it is often the case that it is not sufficient to simply change a soiled diaper and 

30 replace it with a clean diaper. For instance, cleaning of the individual who wore the diaper may 
need to be performed with diaper accessories, such as moist wipes. Also, it may be necessary to 
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apply ointment or powder to the individual wearing the diaper to treat or prevent incidents of 
diaper rash or other skin conditions. Due to these considerations, caretakers of individuals 
requiring diapers often carry clean diapers and diaper changing accessories in a dedicated 
container, is often referred to as a "diaper bag." By doing so, when it becomes necessary to 

5 change a diaper, all of the materials needed by the caretaker are available in one location. 

While a conventional diaper bag provides a dedicated container in which diapers and 
diaper accessories can be stored and carried, the requirement of carriage of a diaper bag often 
adds to the difficulty of a caretaker's responsibility. For example, parents of young children often 
must carry a purse or briefcase for the parent's own needs. In addition to this, the parent may 

10 need to carry the young child; and, of course, the child's diaper bag. This can leave the parent 
with no free hands for other tasks. 

While conventional clean diapers and diaper changing accessories can be stored and 
carried in other carrying containers such as purses, backpacks, briefcases, etc., the bulky nature 
of conventional disposable diapers results in the diapers occupying a relatively large space 

15 within the carrying container. In addition, diaper changing accessories such as moist wipes, 
ointment, powder, etc., add to the space consumed by conventional clean diapers and can be 
difficult to locate among other items stored in the backpack, purse, case, or the like. 

Where the diapers being carried by the caretaker are for bottle-feeding infants, the 
problems discussed above are further exacerbated by the need to carry materials for feeding the 

20 baby. In addition to the accoutrement necessary to attending to changing the baby's diaper, things 
such as bottles, nipples, containers of formula or milk, etc., generally must also be carried. 

SUMMARY OF THE INVENTION 

It has been recognized that it would be advantageous to develop a packaged diaper that 

25 requires a relatively small amount of storage space. In addition, it has been recognized that it 
would be advantageous to develop a diaper and related accessory kit that consumes a relatively 
small amount of space while providing substantially all of the materials necessary to change an 
individual's diaper. It has also been recognized that it would be advantageous to develop an 
infant care kit that consumes a relatively small amount of space while providing substantially all 

30 of the materials necessary to feed the infant and change the infant's diaper. 
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The invention provides a packaged diaper, including a diaper, having a first, nominal 
size, and a second, reduced size, the reduced size of the diaper being convenient for carriage and 
storage of the diaper. An encasement can also be provided, in which the diaper can be disposed 
in the second, reduced size. The encasement can confine the diaper so that the diaper is retained 
5 in its reduced size by the encasement and so that the diaper is returned to its nominal size upon 
opening of the encasement. 

In accordance with another aspect of the invention, a packaged diaper is provided, 
including a diaper, having a first, nominal configuration characterized by a nominal length, width 
and height, and a second, reduced configuration characterized by a second, reduced length, width 

10 and height. The reduced length can be between about 2 inches to about 4 inches, the reduced 
width can be between about 1.0 inch to about 2.5 inches, and the reduced thickness can be / 
between about 0.5 inches to about 1.5 inches. An encasement can also be provided, in which the 
diaper can be disposed and retained in the second, reduced configuration. 

In accordance with another aspect of the invention, a packaged diaper is provided, 

15 including a diaper, having a first, nominal size and shape, and a reduced, substantially cylindrical 
size and shape. The reduced, substantially cylindrical shape can have a diameter between about 
0.5 inches to about 1.5 inches and a length between about 2 inches to about 4 inches. An 
encasement can also be provided, in which the diaper can be disposed and retained in the 
reduced, substantially cylindrical shape. 

20 In accordance with another aspect of the invention, a packaged diaper is provided, 

including a diaper having a first, nominal volumetric configuration characterized by a nominal 
length and width of the diaper, and a second, reduced volumetric configuration characterized by 
a reduced length and width of the diaper. An encasement can also be provided, the encasement 
formed of a substantially air-impermeable material. The diaper can be disposed in the 

25 encasement in the second, reduced volumetric configuration and the encasement can be at least 
partially evacuated of air so as to contain the diaper in at least a partial vacuum state. Differential 
pressure within and without the encasement can maintain the second, reduced volumetric 
configuration of the diaper and the encasement can be sealed to confine the diaper so that the 
diaper is returned to its nominal volumetric configuration upon opening of the encasement. 

30 In accordance with another aspect of the invention, a method of packaging a diaper is 

provided and includes the steps of: a) folding the diaper at least once along both a lengthwise and 



3 

PACE 20/59 • RCVD AT 3/4/2005 7:31 :44 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-1/2 ■ DNIS:8729308 * CStt>:704 248 6298 " DURATION <mm-ss):26-48 



MPR-04-2005 19:40 From: TILLMAN IUSAN, PLLC 704 E48 6298 



To:USPTO 



P. 21 '59 



a crosswise aspect of the diaper; b) disposing the folded diaper within an encasement comprised 
of a substantially air-impermeable material; c) evacuating air from the encasement and the folded 
diaper; and d) sealing the encasement to maintain a vacuum created within the encasement and 
the folded diaper. 

5 In accordance with another aspect of the invention, a method of packaging a diaper is 

provided and includes the steps of: a) volumetrically reducing a size of the diaper to a size 
convenient for carriage and storage of the diaper; b) disposing the volumetrically reduced diaper 
within an encasement; and c) maintaining the volumetrically reduced size of the diaper with the 
encasement. 

10 In a more detailed aspect, the encasement can facilitate this by virtue of its hoop strength 

and/or by means of a pressure differential acting upon the encasement. 

. In accordance with another aspect of the invention, a diaper changing kit is provided and 
includes a packaged diaper in accordance with one or more previously set forth aspects of the 
invention, at least one diaper accessory, and a container in which the packaged diaper and the 

1 5 diaper accessory can be disposed. In a more detailed aspect, the accessory can be one or more of: 
a) a moistened wipe; b) baby powder; c) a medicament; d) a swab; e) a lotion; and, a disposal 
bag for a dirty diaper. In another more detailed aspect the container can be configured to have a 
first, over-sized size and shape and a second smaller size and shape, and to also function as a 
disposal container for a dirty diaper. 

20 In accordance with another aspect of the invention, an infant care kit is provided and 

includes a diaper, a diaper accessory, a portion of infant food and an infant feeding assembly. 
The infant feeding assembly can have a hollow body and a nipple portion couplable thereto. The 
diaper, diaper accessory, and portion of infant food can each be disposed in the infant feeding 
assembly. The infant feeding assembly can be configured to: i) contain each of the diaper, at 

25 least one diaper accessory and at least one portion of infant food; and ii) upon removal of the 
diaper and diaper accessory, receive the portion of infant food within the hollow body and 
deliver the infant food to an infant with the food delivery device. In a more detailed aspect a 
wanning pack can also be provided for warming the infant food. 

In accordance with another aspect of the invention, a packaged diaper is provided and 

30 includes a diaper, having a first, nominal size, and a second, reduced size, the reduced size of the 
diaper being convenient for carriage and storage of the diaper. A restraint can also be provided, 
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in which the diaper can be disposed in the second, reduced size. The restraint can confine the 
diaper so that the diaper is retained in its reduced size by the restraint and so that the diaper is 
returned to its nominal size upon opening of the restraint. 

In accordance with another aspect of the invention, a packaged diaper is provided and 

5 includes a densified diaper volumetrically reduced to a second reduced volume and increased 
density from a first greater volume and lesser nominal density. The reduction of the diaper can 
entail reduction in one or more dimensions. An encasement can also be provided in which the 
diaper can be disposed in the second reduced volume. The encasement can confine the diaper so 
that the diaper is retained in the reduced volume by the encasement. 

10 In accordance with another aspect of the invention, an expandable diaper is provided and 

includes a diaper being reduced to a second, reduced size from a first, nominal size, the reduced 
size of the diaper being reduced in at least two dimensional directions relative to the nominal 
size. An encasement can also be provided in which the diaper can be disposed in the second, 
reduced size. The encasement can confine the diaper so that the diaper is retained in the reduced 

1 5 size by virtue of the encasement. 

In accordance with another aspect of the invention, a packaged diaper is provided and 
includes a diaper, having a first, nominal size, and a second, reduced size, the reduced size of the 
diaper being convenient for carriage and storage of the diaper. A restraint can also be provided in 
which the diaper can be disposed in the second, reduced size. The restraint can confine the diaper 

20 so that the diaper is retained in its reduced size by the restraint and so that the diaper is returned 
to its nominal size upon opening of the restraint. 

Additional features and advantages of the invention will be apparent from the detailed 
description which follows, taken in conjunction with the accompanying drawings, which 
together illustrate, by way of example, features of the invention. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 A is a top view of a diaper in a nominal configuration in accordance with an 
embodiment of the present invention; 

FIG. IB is a side view of the diaper of FIG. 1 A; 
30 FIG. 2A is a top view of a diaper in a volumetrically reduced configuration in accordance 

with an embodiment of the present invention; 
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FIG. 2B is a side view of the diaper of FIG. 2 A; 

FIG. 3 A is a perspective view of a diaper in accordance with an embodiment of the 
invention; 

FIG. 3B is a perspective view of the diaper of FIG. 3 A in the process of folding the 
5 diaper along a lengthwise aspect of the diaper; 

FIG. 3C is a perspective view of the diaper of FIG. 3B in the process of folding the diaper 
along a crosswise aspect of the diaper; 

FIG. 3D is a perspective view of the diaper of FIG. 3C being disposed within an 
encasement; 

1 0 FIG. 3E is a perspective view of the diaper of FIG. 3D held under vacuum within the 

encasement of FIG. 3D; 

FIG. 4 is an end view of a packaged diaper having a reduced volume in a substantially 
cylindrical shape in accordance with one aspect of the invention; 

FIG. 5 is a perspective view of a diaper kit in accordance with one aspect of the 
15 invention; 

FIG. 6 is a perspective view of another diaper kit in accordance with one aspect of the 
invention; 

FIG. 6A is a perspective view of a diaper wipe configuration usable with the kit of FIG. 6 
in one example in accordance with one aspect of the invention; 
20 FIG. 7 is a perspective view of an infant care kit in accordance with one aspect of the 

invention; 

FIG. 8 is a perspective view of a master container in accordance with one aspect of the 
invention; 

FIG. 9A is a top view of another diaper kit in accordance with one aspect of the 
25 invention; 

FIG. 9B is a side view of the diaper kit of FIG. 9A; 

FIG. 9C is a side view of another example diaper kit in accordance with one aspect of the 
invention; 

FIG. 10A is schematic view of a one step of a process of packaging a diaper in 
30 accordance with one aspect of the invention; 

FIG. 10B is schematic view of another step of the process of FIG. 10A; 
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FIG. IOC is schematic view of another step of the process of FIG. 10A; 
FIG. 10D is schematic view of another step of the process of FIG. 10A; 
FIG. 10E is schematic view of another step of the process of FIG- 10A; 
FIG. 1 1 A is a perspective view of a diaper held by a restraint in accordance with one 
5 aspect of the invention; and 

FIG. 1 IB is a perspective view of a diaper held by another restraint in accordance with 
one aspect of the invention. 

DETAILED DESCRIPTION 

10 Reference will now be made to the exemplary embodiments illustrated in the drawings, 

and specific language will be used herein to describe the same. It will nevertheless be understood 
that no limitation of the scope of the invention is thereby intended. Alterations and further 
modifications of the inventive features illustrated herein, and additional applications of the 
principles of the inventions as illustrated herein, which would occur to one skilled in the relevant 

15 art and having possession of this disclosure, are to be considered within the scope of the 
invention. 

As illustrated in FIGS. 1 A through 2B, an exemplary packaged, disposable, diaper 10 is 
sized and shaped to consume a considerably smaller volume and be more conveniently shaped 
than conventional disposable diapers. As illustrated, the packaged diaper 10 begins as a diaper 12 

20 nominally sized and shaped in accordance with conventional diapers. The diaper can be one of a 
variety of types known to those in the art, and can be formed of a variety of materials. The diaper 
can be disposable or non-disposable. 

As shown in FIG. 1 A, the diaper begins with a first, nominal volumetric configuration 
characterized by a nominal length L and nominal width W of the diaper. As used herein, the term 

25 "nominal" is understood to mean to be the normal, post manufacturing state in which it is ready 
to be unfolded and worn, in reference to the various dimensions of the diaper. Thus, the diaper 
12 can have a first size having a height, width and length of nominal size, such as conventionally 
provided to consumers. While not so required, the diaper 12 can include upper 12a and lower 
12b portions, which can correspond to a front and back of the diaper. Many conventional diapers 

30 are provided with a front and back portion of different configuration. 
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As shown in FIGS. 2 A and 2B, an example of a packaged diaper 10, after being prepared 
in accordance with the description to follow below, includes a diaper 12 having a second, 
reduced volumetric configuration characterized by a reduced length L.sub.2 and width W.sub.2 
of the diaper 12. The reduced volumetric configuration can differ from the nominal volumetric 
5 configuration in width, height, thickness, volume and overall size. As will be appreciated from 
the figures, not only is the volume of the packaged diaper reduced overall, but in the example 
embodiment at least two of the: 1) length; 2) width; and, 3) height, can also be reduced. Thus, the 
diaper can be reduced in volumetric configuration to consume much less space than the diaper 
consumes when in the nominal configuration. 

1 0 As mentioned, the diaper 12 can be disposed in an encasement 14, which can be formed 

of a substantially air-impermeable material. By disposing the diaper in the encasement in the 
second, reduced volumetric configuration, a packaged diaper is provided that consumes much 
less space than the when in its nominal configuration. By "substantially air impermeable," what 
is meant is that the permeability is low enough that the product has a reasonable shelf life 

15 without significant expansion. 

As an example, it has been found that by drawing a vacuum down to about 5 Mbar at 
room temperature and pressure at a location about 5,000 feet elevation above mean sea level, the 
volume of the diaper can be reduced to as little as 1/3 or 1/4 that of the nominal volume. Similar 
results are to be expected at locations of different elevation. However, as is known, at lower 

20 elevations a greater vacuum can be drawn to allow for subsequent transportation of the packaged 
product to higher elevations. For example, vacuum packaging using a vacuum down to 1 or 2 
Mbar is common at lower elevations. Thus, in the space required to store one conventional 
diaper, three, four, or more, diapers packaged in accordance with the invention can be stored. 
The reduced volume packaged diapers are not only advantageous in reducing storage space, the 

25 space required for packaging, shipping, etc., is also reduced, leading to considerable cost savings 
in associated processes. 

While the reduced volume configuration can be created and maintained in a number of 
ways, in the embodiment shown in FIGS. 2A and 2B, the packaged diaper 10 includes 
encasement 14which can encompass the reduced-volume diaper. Once the diaper 12 is disposed 

30 within the encasement, the encasement can be at least partially evacuated of air so as to contain 
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the diaper in at least a partial vacuum state. The evacuation of air from within the diaper and 
encasement can be done in a number of ways, such as by conventional vacuum-packing methods. 

For example, according to at least one conventional vacuum-packing method known to 
those skilled in the relevant art, an article to be vacuum-packed is inserted into an unsealed 

5 encasement formed of a substantially air-impermeable flexible material. The unsealed 

encasement with the article therein is then placed onto the deck of a vacuum sealing machine. 
The lid of the machine is then lowered establishing a seal with the deck to define a chamber 
between the deck and the lid with the unsealed encased article within the chamber. The machine 
then evacuates ambient air from the chamber creating at least a partial vacuum state within the 

10 chamber and within the interior space of the unsealed encasement with the article therein. The 
machine then seals the encasement to maintain at least a partial vacuum state therein. Ambient 
air pressure is then restored to the chamber effecting a pressure differential across the sealed 
encasement. Insofar as the article within the sealed flexible encasement is compressible, the 
pressure differential acts upon the encasement to compress the article and maintains the article in 

15 a reduced volume that is less than the volume of the article at the time the encasement was sealed 
(before ambient air pressure was restored to the chamber). 

Upon evacuation of air from the encasement, the encasement can be sealed, for example 
at an edge portion 16 to maintain the vacuum within the encasement and diaper 12. In this 
manner a differential pressure can be created within and without the encasement to maintain the 

20 second, reduced volumetric configuration of the diaper. While the encasement is shown in FIG. 
2B as sealed at an edge portion 16, it will be understood that the encasement can be sealed 
conventionally in a variety of ways in a variety of locations. 

As the encasement 14 configured to confine the diaper 12 is unsealed, the diaper is able 
to return to its nominal volumetric configuration. That is, user can cut, tear, remove a portion of 

25 the encasement, or otherwise break the air-tight seal of the encasement; after which, the diaper 
12 will no longer be subject to confining force due to the encasement and/or a pressure 
differential. Unopposed rebound forces in the materials from which the diaper is made will tend 
to return it to its nominal configuration. The encasement can include a means to facilitate 
opening, such as a notch or another intentionally-formed discontinuity (not shown) provided in 

30 the encasement to aid in opening the encasement. In one embodiment a tear-away band, or the 
like, provided with a grasping tab (not shown) can be provided to facilitate opening by rupturing 

9 
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the encasement as it is pulled away therefrom. One of many other well-known ways to provide a 
more easily broken-open encasement can be used to facilitate opening the packaging. 

As described in further detail below, the reduced volumetric configuration can be 
achieved in a number of ways, and in the embodiment shown in FIGS. 2A and 2B, the 
5 volumetrically reduced configuration is created by foldingly reducing a length and width of the 
diaper 12; increasing its thickness. The folded diaper is then vacuum-packed to reduce its 
thickness (as well as its width and length to a lesser extent). As used herein, the term "foldedly 
reduced" is meant to indicate the case wherein a diaper is folded or rolled over or under itself to 
thereby reduce a dimension of the diaper. 

10 While the final size of the reduced volume diaper can vary, in one aspect of the invention, 

the reduced length and width can each be less than about 1/2 of the nominal length and width, 
respectively, of the diaper. In another aspect of the invention, the foldedly reduced length of the 
diaper can be less than about 1/3 and/or 1/4 of the nominal length of the diaper. In this manner, 
as shown by comparing FIGS. 1 A and IB with FIGS. 2A and 2B, the overall width and length of 

1 5 the diaper can be substantially reduced. While a height dimension, corresponding to thickness, 
may be increased, it is not increased to exceed the width or the length of the diaper. This results 
in a more convenient and compact size overall. 

The inventor has found that a conventional size 6 diaper can be reduced in size and 
volume from a nominal size of approximately 9" long by 41/2" wide by 1/4" to 1 " in 

20 height/thickness (depending on expansion after removal from conventional packaging) to a 
reduced size of approximately 31/2" long by 21/4" wide by 1" in height. In the embodiment 
shown in FIGS. 2 A and 2B, the packaged diaper 10 can include a reduced volumetric shape 
configuration which comprises a substantially rectangular shape, although other shapes are 
contemplated as well, as discussed in further detail below. In this manner, the packaged diaper 

25 can be easily carried, handled and stored within a purse, pocket, bag or other place or 
containment for carriage. 

The packaged diaper in a densified state can thus be made pocket sized, or pocketable. As 
used herein that means that it is conveniently sized for carriage, for example about the size of a 
conventional cigarette package or smaller. One way to characterize this is that two of the three 

30 dimensions of height width and length, when added together, are less than 10 cm, and the 

greatest of the three does not exceed 10 centimeters. That said, all pocket-sized items may not 
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strictly fit this definition, but it is a definite guide in understanding what is meant by the term as 
used herein. 

It will be appreciated that in this example the present invention provides a compact, 
efficiently-sized packaged diaper that requires substantially less space than conventionally 
5 packaged diapers. The present invention can be advantageously utilized by a variety of persons, 
including incontinent minors and adults, and caretakers of individuals requiring diapers. 

For example, parents of young children will benefit from the invention in that one or 
more diapers 10 can be easily stored in a pocket, or within a purse, briefcase, backpack or other 
storage bag and consume relatively little space. Similar benefits can be obtained with regard to 

10 incontinent adults, as adult diapers are generally even more bulky and difficult to store and carry 
than are smaller, children's diapers. Also, incontinent adults who may be otherwise embarrassed 
by having to carry spare clean diapers will likely find the packaged diapers in accordance with 
the invention to be much more discreetly transportable, and therefore the carriage of such spare 
diapers much less noticeable by others. 

15 In addition, in one aspect of the invention a packaged, pocketable diaper is provided and 

can include an encasement configured to encase and confine a diaper disposed therein. A diaper 
can be disposed within the encasement to be confined by the encasement in a size that is 
volumetrically reduced relative to a nominal size of the diaper. The volumetrically reduced size 
of the diaper is characterized in that the diaper is pocketable upon a person of an individual. As 

20 used herein, the term "pocketable 0 is to be understood to indicate a configuration of the diaper in 
which the diaper can be easily placed within and removed from a pocket of an item of clothing or 
accessories worn or carried by individuals. For example, the pocketable diaper can be held 
within a shirt, jacket or pants pocket or stored or carried in a handbag, purse or briefcase, etc., 
and can be substantially undetectable by other individuals. In this manner, an incontinent adult 

25 can carry the pocketable diaper without worrying that others will be aware that the diaper is 

being carried. Also, an adult caretaker of an infant can carry a diaper for the infant in a manner 
that does not detract from a physical appearance of the adult and does not require additional 
baggage. 

In several embodiments of the invention, a reduced diaper is provided. The reduced 
30 diaper is densified by volumetric reduction from a first greater volume and lesser nominal 

density to a second reduced volume and increased density. An encasement can also be included 

11 
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and the diaper can be disposed in the encasement in the second reduced volume. The encasement 
can thereby confine the reduced diaper so that the diaper is retained in the reduced volume by the 
encasement. The volumetric reduction can entail dimensional reductions in width, thickness, 
length, and diameter. In this manner, a volumetrically reduced, space-efficient densified diaper is 
5 provided that can be easily stored and carried by an individual in a discreet manner. Upon release 
of the reduced diaper from the encasement, the diaper can be volumetrically expanded and used 
in the same manner as conventionally packaged diapers. 

As used herein, the term "encasement" is to be understood to encompass a broad range of 
materials and configurations for containing or restraining or enclosing a volumetrically reduced 

1 0 diaper. For example, the encasement may completely encompass a diaper and hold the diaper 

under a vacuum seal or other pressure differential. In addition, the encasement may only partially 
encompass the diaper to maintain the compressed state of the diaper. Moreover, it is intended to 
be understood herein to be synonymous with restraint (as discussed below) or enclosure, or 
containment, in this context. The salient point being that it constrains, by some means, the 

15 densified diaper from expanding. Other encasements besides the examples shown can also be 
utilized, as would occur to one skilled in the art. 

Shown in series in FIGS. 3 A through 3E is one aspect of the invention in which a diaper 
is reduced from its nominal volume or size to a reduced volume or size. Diaper 12 begins with a 
nominal volumetric configuration, sized and shaped as may be conventionally provided by a 

20 manufacturer of the diaper. In this embodiment, the diaper is reduced in volume by fold 17 along 
a lengthwise aspect of the diaper, shown at line 18. In FIG. 3C, the diaper 1 2 is folded at 19 
along a crosswise aspect of the diaper, shown at line 20. Progressing to FIG. 3D, once the diaper 
has been folded a desired number of times; the folded diaper is disposed within encasement 14, 
which is formed of a substantially air-impermeable material. Encasement 14 can then be 

25 evacuated to form a relative vacuum within the encasement, after which the encasement can be 
sealed to maintain the vacuum in the diaper and the encasement. 

It will be understood by those skilled in the art that the process of forming a vacuum 
within the diaper and the encasement will extract at least a portion of air contained within the 
diaper. By removing a majority of excess air from the diaper, the diaper can be compressed upon 

30 itself by atmospheric pressure and consume a reduced amount of space corresponding to the 
amount and volume of air removed from the diaper. 



12 
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In addition to the process illustrated in FIGS. 3A through 3E, in another aspect of the 
invention, a method of packaging a diaper is provided and includes the steps of volumetrically 
reducing a size of the diaper to a size convenient for carriage and storage of the diaper. The 
volumetrically reduced diaper can then be disposed within an encasement. The volumetrically 
5 reduced, convenient size of the diaper can be maintained by a pressure differential acting upon 
the encasement. As used herein, the term "convenient size" is understood to refer to a size and 
configuration of a diaper that can be easily and conveniently stored in a pocket, handbag, purse, 
etc., and consume very little space within the pocket, handbag, etc. Such a size will be 
appreciated to be essentially a "pelletized" or "capsulated" or "pocket-sized" or "pocketable" (as 

10 defined above) version of the diaper, having bulk due to air spaces removed, and will be 

generally cylindrical, rectangular, etc, and can have rounded or square corners. Generally, the 
largest dimension will be about four inches or less. However, for certain specialized applications 
such as kits contained in a feeding bottle, a longer, more "sticklike" shape may be used in one 
embodiment. But likewise a cylindrical or square configuration having height, width, and length 

15 dimensions of roughly equal magnitude can also be advantageous in such a kit in another 
embodiment The salient point is that the size is convenient to carry and conceal. 

The size of the diaper can be volumetrically reduced in a number of manners, including 
pressing the diaper into a mold or other cavity. In this example, the encasement in which the 
diaper is disposed can be sized and shaped to correspond closely to the volumetrically reduced 

20 size of the diaper. Once disposed within the encasement, the force applied to compress the diaper 
into the mold can be released, after which the diaper will tend to return to its nominal size and. 
shape, but will be restrained by the encasement. The pressure differential acting upon the 
easement will thus be the result of the diaper tending to expand into its nominal configuration. 
An equilibrium will be reached between a) the restoring force tending to expand the diaper; and 

25 b) a combination of the hoop strength (resistance to expansion of the encasement via deformation 
of the encasement) and the pressure differential tending to compress the diaper. Depending on 
the material from which the encasement is made, this can be made to be predominantly hoop 
strength or predominantly air pressure differential. 

While the example packaged diaper shown in many of the figures of this disclosure 

30 includes a generally rectangular shape, it is contemplated that the volumetrically reduced diaper 
can be of a variety of sizes and shapes. For instance, as shown in FIG. 4, volumetrically reduced 

13 
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diaper 12a can have a substantially cylindrical shape. This embodiment may be beneficial, for 
example, in applications in which the diaper is to be stored in rounded or cylindrical receptacles, 
such as cans or tubes. As will be appreciated, by forming encasement 14a from a flexible, 
substantially air-impermeable material, a vacuum formed within the encasement will force the 
5 encasement to conform to the general shape of the reduced volume diaper. In this manner, the 
diaper can be formed in a variety of reduced volume shapes for a variety of applications. 

In another example embodiment the encasement shape can control the shape of the 
packaged diaper. For example, a diaper can be compressed into an encasement within a mold 
cavity which encasement has a shape which essentially follows the shape of the mold. Thereafter 

10 the encasement maintains that shape, though the diaper may expand slightly against the hoop 
strength, air pressure differential, or combination thereof 

As illustrated in FIG. 5, in another aspect of the present invention a diaper kit 40 is 
provided. The kit can include a packaged diaper 10 in accordance with the embodiments 
discussed above and at least one diaper accessory 42. A container 44 is also provided, in which 

1 5 each of the packaged diaper and the diaper accessory are disposed. The diaper accessory can be a 
variety of items, including, but not limited to, a diaper rash ointment or other medicament, 
talcum powder/baby powder, a lotion, moist or dry wipes, cotton swabs, dirty diaper disposal 
bag, etc., as may be needed in caring for an infant or incontinent person, as will be known to one 
skilled in the art of providing products for care of such persons. In the example embodiment 

20 shown, a packet of ointment 42A is included in the kit, as are moist wipes 42B. 

Thus, in one example, substantially all of the materials necessary for changing a soiled 
diaper are provided in a small, space-optimized kit that can be easily carried or stored by a 
caretaker of an individual requiring diapers. The kit can be advantageously used as a daily staple 
of caretakers, or may be used in specialized circumstances such as outdoor activities, travel, or 

25 business or recreational events away from home, or other situations in which space and 

convenience of carriage may be of a premium. In such circumstances the caretaker may wish to 
minimize the number of articles needing carriage, and can advantageously carry one or two kits, 
as may be needed, and dispense with the conventional diaper bag that would otherwise have to 
be carried during the event or activity. Also, the reduced size of the present diaper kit can allow 

30 one or more kits to be stored in an out-of-the-way location, such as a glove-box of a car, and 
retrieved in "emergency" situations in which spare diapers were forgotten or consumed.. 

14 

PACE 31/59 • RCVD AT 3/4/2005 7:31 :44 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-1/2 ' DNIS:87293Q6 • CSH>:704 248 6298 * DURATION <mm-ss):26-48 



MflR-04-2005 19:45 From: TILLMAN IUSfiN, PLLC 704 E48 6298 ToiUSPTD p. 32' 



In another embodiment, the kit can be configured for use by an incontinent adolescent or 
adult. The kit can further include supplies to touch-up stains on clothing. It can contain a small 
container of perfume or cologne, a small container of odor reducing spray, or other items which 
an incontinent adult may find needful and reassuring to carry, in addition to supplies which 
5 customarily may be needed to change a diaper, including a clean diaper, wipes, and lotion, 
ointment or other medicament, to name some examples. 

As shown in FIG. 5, the diaper kit 40 can include a container 44 that is substantially 
rectangular in shape. Such kits can be easily stacked and stored and will fit neatly into a pocket, 
purse or other baggage. In another embodiment, as shown in FIG. 6, the container 46 can be 
10 substantially cylindrical in shape. In this embodiment, the diaper 12b can be formed in a 
cylindrical shape, or other shape to facilitate maximum use of available space within the 
cylindrical container. Also included in the illustrated example shown in FIG. 6 are moist wipes 
42C which can be arranged in a disk-like or toroidal configuration for disposal within the 
cylindrical container. With reference to FIG. 6A, the individual wipes 43 are accordion -folded, 
15 then rolled about an axis 45 transverse to the folds. A surprisingly large number of wipes thus 
configured can be fit into a surprisingly small space. In this manner, 6 or 7 wipes or another 
selected number of wipes can be stored within the container 46 to ensure ample supply. 

In another aspect of the invention, illustrated by example in FIG. 7, an infant care kit 49 
can be provided which includes a diaper 50, one or more diaper accessories 52 and a portion of 
20 infant food 54. An infant feeding bottle assembly is also provided having a hollow body 56 and a 
nipple food delivery portion 58 of the device couplable thereto. A cover 59a or 59b can be 
provided, which keeps the feeder portion sanitary. This can be a throwaway tear-off film cover 
(.e.g. 59b) or a more conventional replaceable cap (e.g. 59a). The whole feeding apparatus can 
be made to be single-use, or to be reusable. As shown, the diaper, diaper accessory, and portion 
25 of infant food can be disposed within the infant feeding assembly for convenient carriage. The 
infant feeding assembly can thus be configured to: i) contain each of the diaper, diaper accessory 
and portion of infant food; and ii) upon removal of the diaper and diaper accessory, receive the 
portion of infant food (and water, if applicable) within the hollow body and thereby enable 
delivery of the infant food to an infant via a food delivery device erstwhile acting as a container 
30 for the kit. In one embodiment the nipple portion can be configured for delivery of baby formula, 
and in another embodiment it can be configured for delivery of a flowable baby food such as a 
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formula/cereal mixture, creamed vegetables or fruit, or the like. In one embodiment the baby 
food can be in powder form, reconstituted by addition of water. A chemical warming pack 
(similar to or the same as a conventional hand warming pack) can be provided for use in 
warming the baby formula or other baby food. 
5 In this example implementation, substantially all of the materials necessary to feed and 

change a diaper of an infant are provided in a compact, easily-carried kit. A caretaker of the 
infant can use the kit to store the provided items, and when desiring to feed the infant, can 
prepare the portion of infant food and feed the infant with the infant feeding assembly, shown in 
this embodiment as similar to a conventional baby bottle, but provided with a detachable bottom. 

1 0 As shown in the illustrated example, the hollow body 56 of the feeding assembly 49 can 

be substantially cylindrical in shape, although other shapes are also contemplated, such as 
squared, triangular, and other polyhedral cross-sectional shapes. The portion of infant food can 
include a variety of foods suitable for consumption by infants, including powdered baby formula 
and condensed baby formula, freeze dried, powdered, concentrated creamed vegetables and fruits 

1 5 and other baby foods, as well as cereal mixes, etc. A caretaker can easily remove all items from 
the feeding assembly, configure it for feeding, and returning the portion of infant food (with 
water, as mentioned, if necessary, or other fluid which can be added to the infant food) and the 
food can be fed to the infant via a food delivery device 58, a conventional baby bottle nipple in 
the illustrated embodiment. 

20 In one embodiment, the feeding apparatus can include a double wall configuration to 

provide increased insulation so as to keep formula or other baby food at a desired temperature for 
a longer period of time. To facilitate this, or, to provide initial warming when hot potable water 
is unavailable, a heat source 55, as mentioned, can also be disposed within the feeding assembly. 
The heat source can be configured to provide heat for warming the portion of infant food, as well 

25 as any fluid having been added to the infant food. In situations where it may be necessary to add 
cold fluid such as milk or water to the infant food, the fluid and food can be warmed to a 
temperature well tolerated and more acceptable to an infant. As mentioned, the heat source can 
be a conventional chemical heating apparatus, such as those producing an exothermic reaction 
when two or more separate materials are mixed, or are exposed to air. These can be packets of 

30 reactants in granular form, chemically-activated gel heating sources, etc. The feeding apparatus 
can be configured to cooperate with the heat source to heat the baby formula or other food. In 

16 
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one embodiment, the kit can include an outer container (not shown) which is the outer wall of the 
double wall configuration mentioned. This can be a continuous wall, or can comprise vents (e.g. 
to allow air to air-reactant heating pads). A mesh or other textile can be used as the material 
forming the outer containment in which the infant feeding assembly is disposed. The outer 
5 container can be configured to receive and protect the feeding assembly and can also encompass 
the heating source to maintain close contact between the heating source and the hollow body 56. 

In another embodiment, the heat source can be some other means of providing heat, for 
example provision of a metal outer sleeve, annular space for water, and inner container for 
formula or food enabling use of a cigarette lighter, a solar reflector or magnifier, or some other 

10 higher temperature heat source to heat the outer sleeve and still enable more gentle warming of 
the contents of the inner sleeve. Such an arrangement would also facilitate rapid cooling of the 
outer sleeve after removing the high temperature heat source so that it can be safely handled, 
enabling removal of the inner sleeve for feeding for example. 

In another example embodiment of the invention, shown in FIG. 8, a plurality of single 

15 use packaged diapers (not shown), or diaper kits 40, 40 A can be provided packaged together, 
each stacked vertically in a master container 60. The master container 60 can include a 
removable access panel (previously removed in FIG. 8) through which one 40 of the plurality of 
containers can be accessed. Providing for the removable access panel can be in one of a variety 
of ways known to those in the art, including a perforated removable panel or hinged panel. A 

20 bottom 62 of the access panel can be disposed in the master container 60 in a location vertically 
displaced from a bottom 64 of the master container by a distance substantially equal to a height 
n h" of the container. It has been found that having the last container to be used positioned below 
the access panel helps keep the shape of the master container and improves appearance over the 
dispensing life of the product. 

25 In this manner, as a kit is removed from the master container, the kit immediately above 

the removed kit will fall into place to be easily removable from the master container. Notches 66 
can be provided adjacent the removable panel to enable easy withdrawal of kits through the 
panel. The master container 60 can be used to package and ship a number of kits 40, and 
advantageously also used to dispense the kits at a retail center or other point of sale. While the 

30 master container shown in FIG. 7 is configured to store and dispense 6 diaper kits, master 

containers configured to store and dispense fewer or more kits can also be provided, and include 
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two or more access panels disposed and oriented in a variety of locations on the master 
container. 

Illustrated in FIGS. 9A and 9B is a diaper kit 68 in accordance with another example 
implementation of the invention. In this embodiment, a diaper 70 and various diaper accessories 
5 72 are contained within an encasement 74. The accessories can include baby ointment, baby 
wipes, powder, etc. as discussed above. In this example the accessories include baby ointment 
72A and wipes 72B. Other accessories can be substituted or additionally included. Shown at 76 
are seams formed in the encasement defining adjacent compartments that can each hold a 
different product. The seams can separate products to enable differing treatment of the products 

10 in relation to the encasement. For instance, diaper 70 can be disposed in the encasement in a 

reduced volumetric configuration, as discussed above, and the encasement can be evacuated and 
vacuum-sealed about the diaper. However, the baby ointment 72A can be vacuum sealed (if 
already packaged in an impermeable containment without excess air) but need not be vacuum 
seated (indeed it may be difficult to do so if not already packaged) in its corresponding 

15 compartment. Likewise the wipes 72b are not vacuum packed, but could be if previously 
enclosed in an impermeable containment without excess air. 

While it may be desirable to vacuum-pack the diaper 70, and it is possible to do so with 
some accessories, it may be the case that certain accessories are not well suited to such an 
arrangement. For instance, with regard to the previously mentioned examples of ointment 72a 

20 and wipes 72 not pre-packaged, baby wipes are often saturated or at least moisture-laden with a 
liquid cleaning compound similar in appearance to soapy water, to aid in the cleaning process 
associated with changing diapers. When subjected to a vacuum, the moisture may be withdrawn 
from the wipes, leading to poor performance of the wipes. In addition, if undue moisture is 
removed during the vacuum process, the moisture may interfere with sealing the encasement 

25 once vacuum has been drawn, leading to premature breach of the encasement. The same applies 
to the ointment, it would be likewise problematic to vacuum pack it, even more so. Thus, for 
some products a vacuum seal may not be desirable or necessary, and those products can be 
sealed in the encasement without being placed under vacuum. 

To address these issues, the present invention in one embodiment advantageously 

30 provides a diaper kit that can include differently and variably treated compartments. In the 

example shown, the compartment containing the diaper 70 can be treated with a vacuum to aid in 

18 
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maintaining the volumetrically reduced configuration of the diaper. The compartment holding 
the ointment 72A may or may not be vacuum treated, as the situation dictates. The compartment 
holding the wipes 72B can be simply sealed to retain the moisture in the wipes without drawing 
any moisture out with a vacuum process. Other compartments (not shown) can be treated 
5 according to the product stored in each one. 

In addition to the compartmentalized encasement shown in FIGS. 9A and 9B, it is 
contemplated that in another example embodiment of the invention, shown in FIG. 9C, one can 
provide a diaper kit 68 1 in which all of the components of the kit are contained in an encasement 
74' and sealed under vacuum. For example, the diaper wipes 69 and/or other accessories can be 

10 pre-packaged in one or more casings, e.g. 74" with liquid and wipe material therein. In this way, 
both a diaper and one or more accessories, together forming a single use-kit, can be integrally 
packaged in one encasement 71\ and can all be accessed once the encasement has been breached. 

With reference to FIGS. 10A through 10E, in one embodiment of the invention the 
encasement in which the volumetrically reduced diaper is disposed can contain the diaper 

1 5 without any substantial pressure differential acting upon the encasement. One illustrative process 
in which this can be achieved is illustrated in FIGS. 10A through 10E. In this embodiment, a 
"loose" diaper 80 is placed within a chamber 84B with a pair of encasement shells 82 disposed 
adjacent ends of the diaper. Rams 86 and 88 can be activated to compress the diaper into a 
volumetrically reduced configuration, as illustrated in FIG. 10B. Once optimal reduced volume 

20 is achieved, the diaper/shell assembly can be moved adjacent a channel 85 defined between the 
chambers 84A and 84B, as illustrated in FIG. IOC. 

Channel 85 can provide access to the diaper/shell assembly to enable attachment of a 
clamping strap 90 to the shells 82. The strap can aid in maintaining relative position of the shells 
82 after the pressure applied to reduce the volume of the diaper is released. Thus, as shown in 

25 FIG. 10E, the rams 86, 88 and chambers 84 can be removed from contact with the diaper, and the 
encasement maintains the diaper/shell assembly in the volumetrically reduced configuration. In 
this manner, it is not necessary to apply a vacuum to the encasement to create and maintain the 
volumetrically reduced size of the diaper. In another embodiment, the encasement can be made 
air tight by application of the clamping strap, and thus a combination of differential pressure and 

30 hoop strength of the encasement can contain the diaper after the encasement expands to an 
equilibrium state. 

19 
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As shown in FIGS. 1 1 A and 1 IB, in one aspect of the invention, a restraint 92 can be 
provided in which the diaper 12 can be disposed a second, reduced size, relative to a first, 
nominal size. The restraint 92 can confine the diaper so that the diaper is retained in its reduced 
size by the restraint and so that the diaper is returned to its nominal size upon opening of the 
5 restraint. The restraint can be a strap or a series of independent or interconnected straps, or, as 
shown in FIG. 1 IB, the restraint 94 can include a webbed material. The restraint can be formed 
of a material having sufficient strength to retain the diaper 12 in the reduced size, but can be 
removed by a consumer to release the diaper into the first, nominal size, for example by 
exploiting an engineered weakness, as is conventionally provided in "tear- away" packaging 
1 0 closures. 

It is to be understood that the above-referenced arrangements are illustrative of the 
application for the principles of the present invention. It will be apparent to those of ordinary 
skill in the art that numerous modifications can be made without departing from the principles 
and concepts of the invention as set forth in the claims. 



^ 
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